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This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Canonsburg  Dam  No.  2  (Johnsons  Run  Dam) 
Washington  County,  Pennsylvania 
NDI  No.  PA  00506,  PennDER  No.  63-41 
Inspected  4  December  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

Canonsburg  Dam  No.  2  is  classified  as  a  "High"  hazard  - 
"Intermediate"  size  dam.  The  dam  and  reservoir,  owned  by 
the  Western  Pennsylvania  Water  Company,  are  used  for  water 
supply. 

Detailed  hydraulic/hydrologic  evaluations  performed  by 
Burgess  and  Niple,  Limited,  and  supplemented  by  Michael 
Baker,  Jr.,  Inc.,  in  accordance  with  procedures  established 
by  the  Baltimore  District,  Corps  of  Engineers,  for  Phase  I 
Inspection  Reports,  revealed  that  the  spillway  will  not  pass 
the  Probable  Maximum  Flood  (PMF )  without  overtopping  the 
dam.  The  analysis  indicated  that  the  spillway  will  pass 
45  percent  of  the  required  PMF  before  overtopping  will 
occur.  As  a  result  of  this  analysis  and  other  analyses 
noted  in  Section  5,  the  spillway  is  considered  "inadequate" 
but  not  "seriously  inadequate."  The  owner  should  immediately 
initiate  an  engineering  study  to  develop  recommendations  to 
provide  the  necessary  spillway  capacity. 

Because  of  a  landslide  on  the  downstream  face  and  tension 
cracks  and  sloughing  on  the  upstream  face,  the  dam  was 
considered  to  be  in  need  of  emergency  attention.  The  land¬ 
slide  on  the  downstream  face  had  occurred  in  May  1979  and 
the  owner  had  initiated  an  engineering  study  into  the  neces¬ 
sary  corrective  measures.  At  the  time  of  inspection,  the 
pool  was  drawn  down  and  construction  modifications  consisting 
of  flattening  the  downstream  slope  and  providing  a  drainage 
system  had  commenced.  However,  signs  of  instability  of  the 
upstream  slope  had  only  recently  developed  (November  1979) 
prior  to  the  visual  inspection  on  4  December  1979.  Because 
of  these  conditions  the  dam  is  considered  to  be  in  poor 
overall  condition  and  is  classified  as  being  in  an  "Unsafe"  - 
"Non-Emergency"  condition.. 

On  6  February  1980  a  brief  review  of  the  dam  was  performed. 

At  this  time  it  appeared  that  most  of  the  construction  work 
of  flattening  the  downstream  slope  had  been  completed.  In 
addition,  the  berm  on  the  upstream  face  had  been  enlarged  to 
help  stabilize  the  upstream  slope.  It  should  be  noted  that 
the  time  frame  of  this  report  is  written  to  state  the  condi¬ 
tion  of  the  dam  at  the  time  of  the  visual  inspection.  This 
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additional  information  from  the  field  review  was  added  to 
show  that  the  owner  has  taken  appropriate  measures  to  correct 
certain  deficiencies  at  the  dam  and  to  reduce  the  potentially 
unsafe  condition  of  the  dam. 

The  Western  Pennsylvania  water  Company  has  retained  the 
services  of  a  qualified  professional  engineer  experienced  in 
the  design  and  construction  of  earth  dams  to  make  a  detailed 
engineering  investigation  of  Canonsburg  Dam  Mo.  2.  This 
investigation  resulted  in  detailed  recommendations  for 
remedial  work  and  the  initiation  of  remedial  embankment 
construction.  Additional  items  of  investigation  and  repair 
should  include  items  1  through  3  below. 

1)  Detailed  investigation  of  the  structural  stability 
of  the  dam.  Information  concerning  the  downstream 
slope  has  been  obtained  and  recommendations 
implemented.  The  additional  investigation  should 
focus  on  providing  recommendations  concerning  the 
upstream  slope. 

2)  Development  of  recommendations  for  providing  the 
necessary  additional  spillway  capacity. 

3)  The  condition  of  the  existing  outlet  pipes  and 
valves  is  questioned  due  to  the  downstream  slide. 

The  outlet  pipes  and  valves  should  be  evaluated  by 
the  owner's  engineer  and  their  performance  should 
be  monitored. 

Additional  items  of  maintenance  necessary  for  the  dam  which 
should  be  completed  as  soon  as  practicable  include: 

1)  Fill  the  low  areas  of  the  embankment  on  both  the 
right  and  left  side  of  the  spillway  structure. 

2)  Repair  the  spalled  concrete  of  the  spillway  structure 
at  the  entrance  to  the  spillway,  the  joints  of  the 
chute  channel  walls,  and  the  end  sill  of  the  chute 
channel. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system.  This  can  be  done  in  conjunction  with 
Speers  Run  Dam. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 
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3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system. 

It  is  further  recommended  that  formal  inspection,  maintenance, 
and  operation  procedures  and  records  be  developed  and  imple¬ 
mented. 


Submitted  by: 

MICHAEL  BAKER,  JR.,  INC. 

John  A.  Dziubek,  P.E. 

Engineering  Manager-Geotechnical 

Date :  21  February  1980 


Approved  by: 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


AMES  W.  PECK 

olonel,  Corps  of  Engineers 
lstrict  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


CANONSBURG  DAM  No.  2  (JOHNSONS  RUN  DAM) 
NDI  No.  PA  00506,  PennDER  No.  63-41 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  -  Canonsburg 
Dam  No.  2  (also  known  as  Johnsons  Run  Dam)  consists 
of  an  earthfill  embankment  36  feci  high  and  630  feet 
long.  The  dam  and  reservoir,  owned  and  operated 
by  the  Western  Pennsylvania  Water  Company,  are 
used  for  water  supply.  The  embankment  is  12  feet 
wide  at  the  crest,  the  downstream  slope  (existing) 
is  2H: IV  (Horizontal  to  Vertical),  and  the  upstream 
slope  is  slightly  steeper  than  3H:1V  with  an 
8  foot  wide  berm  at  Elevation  1008.0  feet.  The 
upstream  slope  is  protected  by  riprap  from  4  feet 
below  the  crest  to  the  toe  of  the  slope.  The 
downstream  face  and  crest  were  protected  with  a 
good  cover  of  grass.  (Note:  Recent  construction 
changes  in  the  downstream  slope  have  stripped  the 
topsoil  and  cover.  The  slope  is  to  be  flattened 
to  2 . 5H : IV . )  A  clay  puddle  cut-off  trench  was 
constructed  below  the  dam  along  the  same  line  as 
the  upstream  edge  of  the  embankment  crest.  The 
minimum  design  width  was  6  feet;  however,  a  1931 
progress  report  noted  that  a  power  shovel  was 
excavating  the  cut-off  trench  wider  than  the 
proposed  design  width.  A  partial  grout  curtain  is 
shown  on  an  original  design  drawing  (see  Plate  5); 
however,  it  is  uncertain  whether  the  grout  curtain 
was  ever  constructed. 

The  spillway  consists  of  an  ogee  weir  located  at 
the  right  abutment  of  the  dam.  The  crest  length 
is  35  feet  and  the  spillway  crest  is  4.5  feet 
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below  the  crest  of  the  embankment.  The  spillway 
is  shown  as  being  constructed  on  in-situ  material 
of  the  right  abutment  and  having  a  cut-off  wall 
extending  into  "watertight  material . "  The  discharge 
channel  is  of  reinforced  concrete  construction  that 
curves  slightly  back  toward  the  center  of  the  dam 
just  downstream  from  the  ogee  section.  The  chute 
narrows  near  the  bottom  to  a  width  of  10  feet  with 
4.83  feet  high  vertical  walls.  At  the  very 
bottom  the  channel  then  flares  out  and  is  21  feet 
wide  with  a  1  foot  high  weir  forming  an  end  sill. 

The  outlet  works  include  an  upper  level  intake 
17  feet  below  the  crest  consisting  of  a  12  inch 
cast-iron  pipe,  and  a  lower  level  intake  33  feet 
below  the  crest  of  the  dam  consisting  of  a  16  inch 
cast-iron  pipe.  Both  intake  pipes  are  controlled 
by  valves  housed  in  a  valve  building  located  on 
the  crest  of  the  dam.  Immediately  downstream  from 
the  riser,  both  pipes  are  shown  entering  a  16  inch 
cast-iron  outlet  pipe.  Both  intake  pipes  have 
concrete  anti-seep  collars  and  are  enclosed  in  a 
minimum  of  8  inches  of  reinforced  concrete. 

b.  Location  -  Canonsburg  Dam  No.  2,  located  across 
Johnsons  Run,  is  1.7  miles  upstream  from  the 
confluence  of  Johnsons  Run  and  Little  Chartiers 
Creek.  The  structure  is  located  in  North  Strabane 
and  Peters  Township,  Washington  County,  Pennsylvania. 
The  coordinates  of  the  dam  are  N  40°  15.4'  and 

W  80°  6.9' . 

c.  Size  Classification  -  The  maximum  height  of  the 
dam  is  36  feet  and  the  reservoir  volume  at  the  top 
of  the  dam  is  1040  acre-feet.  The  dam  is  therefore 
in  the  "Intermediate"  size  category. 

d.  Hazard  Classification  -  Speers  Run  Dam  and  Reservoir 
(NDI  No.  PA  00505)  are  located  downstream  from 
Canonsburg  Dam  No.  2.  In  the  event  of  a  failure 

of  Canonsburg  Dam  No.  2,  it  is  likely  that  Speers 
Run  Dam  will  be  overtopped  and  will  subsequently 
fail.  Speers  Run  Dam  and  Reservoir  have  been 
assigned  a  "High"  hazard  classification  by  GAI 
Consultants,  Inc.,  Phase  I  Inspection  Report, 
dated  July  1978.  Therefore,  Canonsburg  Dam  No.  2 
is  also  considered  in  the  "High"  hazard  category. 

e.  Ownership  -  The  dam  is  owned  by  the  Western 
Pennsylvania  Water  Company,  Washington  District. 

Mr.  Frank  A.  Kohler,  Jr.,  62  East  Wheeling  Street, 
Washington,  Pennsylvania  15301  is  the  manager  of 
this  district. 
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f.  Purpose  of  Dam  -  The  dam  is  used  for  public  water 
supply. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  by  D.  C.  Morrow,  Engineer  for  the  Citizens 
Water  Company  of  Washington,  Pennsylvania.  Con¬ 
struction  of  the  dam  started  on  21  July  1931  and 
was  completed  in  June  1932. 

h.  Normal  Operational  Procedures  -  Typically,  the 
reservoir  is  maintained  at  the  normal  pool  level; 
however,  because  of  the  slide  on  the  downstream 
slope,  the  reservoir  has  been  drawndown.  The 
reservoir  level  is  recorded  weekly  and  the  crest 
is  walked  during  that  site  visit.  Water  from  the 
reservoir  is  released,  via  the  outlet  works  and 
water  supply  line,  as  necessary  to  Speers  Run 
Reservoir  downstream.  This  system  has  recently 
been  used  to  drawdown  the  reservoir. 


1 . 3  PERTINENT  DATA 


a. 


b. 


Drainage  Area  (square  miles)  - 

Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Flood  - 
Spillway  Capacity 

(at  Pool  El.  1035.0  ft.  from  Burgess 
and  Niple,  Limited  "Synopsis  of 
Flood  Routing  Results,"  26  January 
1979)  - 


1.54 


Unknown 


890 


c.  Elevation1  (feet  above  Mean  Sea  Level  fM.S.L.]) 
Design  Top  of  Dam2  -  1035.8 


Referenced  to  Spillway  Crest  Elevation  1030.8  feet  used  by 
Burgess  and  Niple,  Limited.  The  original  design  drawings  show 
the  crest  Elevation  is  1024.5  feet.  The  conversion  of  the 
elevations  on  the  original  design  drawings  to  Burgess  and 
Niple,  Limited  elevations  is  6.3  feet. 

2Original  design  top  of  dam  (1931)  converted  to  elevations  set  by 
Burgess  and  Niple,  Limited  (1979).  Note  on  Plates  8  through  12, 
Appendix  E,  that  proposed  modifications  include  raising  the  top 
of  the  embankment  to  a  minimum  Elevation  of  1035.5  feet. 
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Actual  Top  of  Dam3  (as  of  4  December  1979 

field  inspection)  -  Varies  from  1033.0  (low  spot  on 
right  side  of  spillway)  to  1035.7 


Maximum  Design  Pool  - 

Unknown 

Spillway  Crest3 4  - 

1030.8 

Upper  Level  Intake  - 

1018.3 

Lower  Level  Intake  - 

1001.8 

Streambed  at  Centerline  of  Dam  - 

999.0+ 

Maximum  Tailwater  of  Record  - 

Unknown 

d. 

Reservoir  (feet)  - 

Length  of  Maximum  Pool  - 

4250 

Length  of  Normal  Pool  - 

3500 

e. 

Storage  (acre-feet)  - 

Top  of  Dam  (El.  1035.0  ft.)  - 

1040 

Spillway  Crest  (El.  1030.8  ft.)  - 

850 

f. 

Reservoir  Surface  (acres)  - 

Maximum  Pool  (El.  1035.0  ft.)  - 

59.4 

Spillway  Crest  (El.  1030.8  ft.)  - 

48.4 

g- 

Dam  - 

Type  - 

Earthf ill 

Length  (feet)  - 

630 

Maximum  Height  (feet)  - 

36 

Top  Width  (feet)  - 

12 

Slopes  -  Upstream  - 

3H :  IV 

Downstream  - 

2H:1V 

(Note:  Propose  i  revised 

is  2 . 5H : IV) 

downstream  slope 

Zoning  -  None 

Impervious  Core  -  Homogeneous  embankment  with  a  high 

percentage  of  clay  material. 


3The  low  spot  on  the  right  side  of  the  spillway  was  repaired  and 
raised  to  Elevation  1035.0  feet  as  of  6  February  1980.  (See 
page  A-14 . ) 

4Referenced  to  Spillway  Crest  Elevation  1030.8  feet  used  by 
Burgess  and  Niple,  Limited.  The  original  design  drawings  show 
the  crest  Elevation  is  1024.5  feet.  The  conversion  of  the 
elevations  on  the  original  design  drawings  to  Burgess  and 
^Niple,  Limited  elevations  is  6.3  feet. 

Storage  vs.  elevation  rating  curve  used  for  this  report  was  supplied  by 
Burgess  &  Niple,  Inc. 
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Cut-off  -  A  clay  puddle  cut-off  trench  with  a  minimum 
6  foot  width  at  the  base  was  constructed 
beneath  the  embankment  along  the  same  line 
as  the  upstream  edge  of  the  embankment  crest. 
Grout  Curtain  -  A  partial  grout  curtain  beneath  the 

right  end  of  the  dam  is  shown  on 
Plate  5.  However  on  Plate  6,  this 
grout  curtain  is  not  shown.  In  addi¬ 
tion,  the  specifications  reviewed  do 
not  mention  the  grout  curtain. 

Drains  -  None 

(Note:  Chimney  drains,  embankment  drainage 
blankets,  and  toe  drains  are  proposed  as 
part  of  the  downstream  slope  modifications. 

See  Plates  8-12  for  the  proposed  locations  and 
details . ) 

Diversion  and  Regulating  Tunnel  -  None 

Spillway  - 

Type  -  Concrete  ogee  weir  with  chute  channel 
Crest  Length  Perpendicular  to  Flow 

(feet)  -  35 

Crest  Elevation  (feet  M.S.L.)  -  1030.80 

Gates  -  None 

Upstream  Channel  -  The  spillway  is  located  at  the 

right  abutment  of  the  dam.  The 
reservoir  bottom  formed  by  the 
junction  of  the  right  abutment 
and  dam  serves  as  the  earth-lined 
upstream  channel.  The  channel  is 
2  feet  deep  in  front  of  the  crest 
of  the  spillway. 

Downstream  Channel  -  Reinforced  concrete  chute  channel 

sloping  from  8  percent  near  the 
crest  to  21  percent  near  the  dis¬ 
charge  end. 


Outlet  Works  -  Two  intakes  (El.  1001.8  ft.  and  El. 
1018.3  ft.)  are  used  for  the  water  supply  system. 

The  upper  intake  is  a  screened  chamber  with  a  12  inch 
cast-iron  pipe  outlet.  The  lower  intake  is  a  screened 
chamber  with  a  16  inch  cast-iron  pipe  outlet.  Both 
outlets  are  controlled  by  2  valves  each  (in  series)  at 
the  outlet  works  tower.  According  to  the  design  plans, 
just  downstream  from  the  tower  the  two  pipes  come 
together  at  a  "wye"  and  a  16  inch  cast-iron  pipe  then 
carries  the  flow  to  the  downstream  toe.  This  16  inch 
cast-iron  pipe  was  later  revised  to  discharge  directly 
into  the  Speers  Run  Reservoir  (Canonsburg  Reservoir 


No.  1).  The  16  inch  cast-iron  pipe  which  passes  through 
the  downstream  embankment  branches  into  the  16  inch 
pipe  which  discharges  into  Speers  Run  Reservoir  and  a 
12  inch  cast-iron  pipe  which  discharges  into  the  outlet 
channel  at  the  toe  of  Canonsburg  Dam  No.  2.  Both 
branches  of  the  pipe  (the  16  inch  and  12  inch)  have  con¬ 
trol  valves  downstream  of  the  second  "wye"  at  the  down¬ 
stream  toe  of  the  dam.  In  addition,  a  meter  pit  for 
sampling  the  water  was  installed  at  the  toe  of  slope. 

Two  1  inch  copper  pipes  with  control  valves  exit  into 
the  pit  for  collection  of  water  samples.  All  of  the 
pipes  in  the  dam  have  been  encased  in  concrete  and  3 
anti-seep  collars  are  constructed  around  the  upstream 
half  of  the  system. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  information  reviewed  consisted  of  Pennsylvania 
Department  of  Environmental  Resources*  (PennDER)  File 
No.  63-41  and  information  supplied  by  Burgess  and 
Niple,  Limited.  PennDER' s  file  included  the  following 
information: 

1)  Specifications  and  contract  document  for  the 
construction  of  an  earthen  dam. 

2)  The  permit  application. 

3)  The  permit  granted  to  the  Citizens  Water 
Company  of  Washington  from  the  Commonwealth 
of  Pennsylvania,  Water  and  Power  Resources 
Board. 

4)  Inspection  and  progress  reports  made  during 
the  construction  of  the  present  structure. 

5)  The  permit  application  to  construct  a  roadway 
embankment  structure  across  the  reservoir 
upstream  from  the  dam. 

6)  The  permit  granted  to  the  Citizens  Water 
Company  of  Washington  from  the  Commonwealth 
of  Pennsylvania,  Water  and  Power  Resources 
Board,  granting  permission  for  the  construction 
of  the  fore  mentioned  structure. 

7)  Post-construction  reports  made  by  engineers 
of  the  Water  and  Power  Resources  Board.  The 
latest  inspection  report  contained  in  this 
file  was  dated  5  September  1961. 

The  original  design  drawings  are  reproduced  and  pre¬ 
sented  as  Plates  3,  4,  5,  and  6. 

Information  supplied  by  Burgess  and  Niple,  Limited  in¬ 
cluded  the  following: 

1)  Unit  hydrographs. 

2)  Synopsis  of  flood  routing  results,  text,  and 
attachments . 

3)  Synopsis  of  flood  routing  results  -  supplement. 


4)  Letter  from  PennDER,  dated  10  May  1979. 

5)  HEC-1  Dam  computer  output. 

6)  Soil  boring  logs  and  test  results  from  recent 
investigation. 

7)  Canonsburg  Dam  No.  2  embankment  improvement 
construction  drawings  (these  drawings  have 
been  included  as  Plates  7-12  of  this  report). 

2.2  CONSTRUCTION 


During  the  construction,  a  resident  engineer  was  provided 
by  the  Citizens  Water  Company  of  Washington.  In  addition, 
personnel  from  the  Water  and  Power  Resources  Board  made 
several  inspections  of  the  dam  while  construction  was 
in  progress. 

No  "as  built"  drawings  were  available  for  review. 

However,  in  the  PennDER  file  63-41  there  were  reports 
from  personnel  of  the  Power  Resources  Board  that  presented 
information  concerning  modifications  made  during  the 
construction  of  the  puddled  clay  cut-off  trench. 

1)  The  cut-off  trench  had  been  refilled  from  the 
gate  tower  to  the  left  hillside  and  the 
embankment  placed  to  a  maximum  depth  of 
approximately  12  feet.  The  material  used  in 
the  embankment  contains  a  higher  percentage 
of  clay  than  desirable  but  was  placed  in 

6  inch  layers  well  rolled.  (From  Progress 
Report  dated  29  September  1931.)  (Note: 

This  is  the  area  that  is  currently  unstable.) 

2)  The  gate  house  was  partially  constructed  at 
the  location  shown  on  the  plan  but  because  of 
over  excavation,  it  was  intended  to  lay  the 
pipes  on  fill.  As  the  depth  of  fill  (where 
the  pipes  join  the  gate  house)  is  approximately 
15  feet,  the  Citizens  Water  Company  was 
advised  that  the  concrete  supports  should  be 
carried  to  a  firm  foundation.  It  was  agreed 
that  this  would  be  done  for  the  full  length 

of  the  pipe.  (From  Progress  Report  dated 
29  September  1931.) 

3)  The  cut-off  trench  was  open  from  the  creek 
channel  to  the  right  end  of  the  dam;  it  had 
been  dug  wider  than  called  for  by  use  of  a 
power  shovel.  A  narrow  trench  for  a  cut-off 
wall  had  been  dug  in  the  bottom  of  the  wide 
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trench,  except  for  a  short  section  where  the 
bottom  appeared  to  be  exceptionally  solid 
rock.  (From  Progress  Report  dated  2  November 
1931.) 


2.3  OPERATION 

The  Western  Pennsylvania  Water  Company,  Washington 
District,  is  responsible  for  the  maintenance  and  operation 
of  the  dam.  Records  of  rainfall  and  reservoir  level 
are  kept  on  file  at  the  filtration  plant  near  the  dam. 

2.4  EVALUATION 


a.  Availability  -  The  drawings  available  from  the 
PennDER's  files  were  not  listed  as  "as  built." 
However,  from  review  of  the  periodic  construction 
reports,  the  drawings  appear  to  be  accurate. 

b.  Adequacy  -  The  information  available  is  adequate 
for  a  Phase  I  Inspection. 

Validity  -  There  is  no  indication  at  the  present 
time  to  doubt  the  validity  of  the  available  engi¬ 
neering  data. 


c. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General  -  The  visual  inspection  was  performed  on 
4  December  1979  and  no  unusual  weather  conditions 
were  present.  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  poor  overall  condition  including 
instability  of  the  embankment.  The  pool  was  drawn 
down  at  the  time  of  inspection  because  of  a  slide 

on  the  downstream  face  of  the  dam.  Construction 
operations  consisting  of  stripping  the  downstream 
area  and  the  upper  one  foot  of  soil  (topsoil  for 
the  grass)  on  the  downstream  slope  had  commenced 
the  day  before  the  inspection  and  were  continuing 
at  the  time  of  inspection.  Noteworthy  deficiencies 
observed  during  the  visual  inspection  are  described 
below.  The  complete  visual  inspection  check  list, 
field  sketch,  top  of  dam  profile,  and  typical 
cross-section  are  presented  in  Appendix  A. 

b.  Dam  -  Several  areas  of  instability  of  the  embankment 
were  observed  during  the  visual  inspection.  From 
Station  7+22  to  Station  8+50  on  the  downstream 

face  a  slide  has  occurred.  (Note:  The  stationing 
used  during  the  visual  inspection  is  shown  on  the 
field  sketch  in  Appendix  A . )  The  maximum  movement 
along  the  slip  was  approximately  10  feet  resulting 
in  a  partial  reworking  of  the  material.  However, 
the  majority  of  the  material  in  the  slide  moved  en 
masse.  According  to  the  owner's  personnel,  the 
slide  occurred  after  an  unusually  heavy  rainstorm. 
Investigation  into  the  slide  and  overall  condition 
of  the  embankment  have  been  performed  by  consulting 
engineers  for  the  owner.  One  piezometer  was 
installed  from  the  crest  of  the  embankment  at 
approximate  Station  8+00.  The  piezometer  reading 
at  the  time  of  inspection  was  only  1.5  feet  of 
water  or  approximately  51.5  feet  below  the  crest 
of  the  dam.  The  embankment  material  which  could 
be  examined  was  primarily  a  low  plasticity  clay 
(CL)  material  with  some  silt. 

On  the  upstream  slope  from  Station  7+50  to  Station 
9+15,  a  slide  scarp  had  recently  developed  (within 
the  last  half  of  the  month  of  November  1979).  This 
scarp,  at  the  time  of  inspection,  had  a  maximum 
downward  movement  of  approximately  1.5  feet.  The 
upstream  slope  was  bulging  at  the  level  of  the 
berm  on  the  upstream  face.  In  addition,  localized 
sloughing  of  the  face  had  occurred  below  the  level 


10 


of  the  berm  in  the  approximate  center  of  the  slide 
scarp  (Station  8+50).  It  is  estimated  that  this 
slide  has  developed  because  of  rapid  drawdown  of 
the  reservoir;  however,  the  owner  was  planning  to 
have  an  investigation  into  the  possibility  of  mine 
subsidence. 

At  the  time  of  inspection,  construction  of  the 
modifications  to  the  downstream  slope  had  started. 
Items  completed  included  1)  clearing  and  grubbing 
of  the  area  approximately  50  feet  beyond  the 
existing  toe  of  the  embankment,  2)  stripping  of 
the  topsoil  for  the  entire  toe  area  along  the  left 
side  of  the  embankment,  and  3)  stripping  of  the 
topsoil  on  the  downstream  face  of  the  embankment. 

These  modifications  were  being  performed  by  Ram 
Construction  Company. 

Low  areas  were  observed  immediately  to  the  left 
and  right  of  the  spillway  structure.  The  area  to 
the  right  is  approximately  25  feet  in  length 
(along  the  Crestline  of  the  embankment)  and  2  feet 
low.  The  area  to  the  left  is  in  front  of  and 
around  the  cut-off  wall  transition  buttress  at  the 
junction  of  the  embankment  and  the  spillway  structure. 

Other  observations  during  the  visual  inspection 
include : 

1)  The  edge  of  a  piece  of  plywood  sheeting  was 
seen  partially  protruding  from  the  embankment 
on  the  upstream  face  (see  field  sketch).  The 
reason  why  this  sheeting  is  there  is  not 
known  except  that  poor  construction  practices 
may  possibly  have  been  used  in  constructing 
the  embankment. 

2)  Departures  from  the  design  plans  in  the 
construction  of  the  upstream  slope  include  a 
berm,  a  flatter  slope,  and  not  installing  the 
riprap  to  the  crest  of  the  dam. 

Appurtenant  Structures  -  A  few  minor  deficiencies 
of  the  spillway  structure  include: 

1)  At  the  entrance  to  the  spillway  on  both 
training  walls,  severe  spalling  of  the  concrete 
at  the  normal  pool  level  has  occurred. 

2)  The  vertical  construction  joints  of  the  chute 
channel  walls  are  spalled  in  a  few  places  and 
generally  the  joints  are  in  need  of  minor 
repair . 


3)  The  end  sill  of  the  chute  channel  is  spalled 
and  should  be  repaired. 

The  condition  of  the  outlet  works  in  the  tower  was 
not  examined  because  the  inspection  plate  was 
bolted  closed.  However,  a  later  phone  conversation 
with  one  of  the  owners  representative  disclosed 
that  the  condition  of  the  outlet  works  was  recently 
examined  during  the  construction  modifications  and 
one  of  the  valves  repaired.  The  condition  of  the 
upper  level  intake  was  good  and  no  problems  were 
observed.  The  lower  level  intake  and  outlet 
structure  were  submerged  and  were  not  observed. 

Reservoir  Area  -  Most  of  the  siltation  of  the 
reservoir  has  occurred  in  the  area  upstream  of  the 
roadway  embankment  which  crosses  the  reservoir. 

It  could  be  observed  that  some  of  the  borrow  from 
the  dam  was  obtained  from  both  the  right  (approxi¬ 
mately  500  feet  upstream)  and  left  (almost  immedi¬ 
ately  upstream)  valley  slopes  in  the  reservoir. 

Downstream  Channel  -  The  downstream  channel  is  a 
naturally  occurring  streambed  that  is  partially 
forested  with  trees  and  low  bushes.  Located 
approximately  1400  feet  downstream  from  the  dam  is 
Water  Dam  Road.  The  confluence  of  Johnsons  Run 
and  Speers  Run  Creek  is  another  100  feet  downstream 
from  the  road.  Speers  Run  Dam  (NDI  No.  PA  00505, 
also  known  as  Canonsburg  Dam  No.  1)  is  1.25  miles 
downstream  from  Canonsburg  Dam  No. 2.  Located 
3.25  miles  downstream  from  Canonsburg  Dam  No.  2  is 
Alcoa  Dam  (NDI  No.  PA  00493)  on  Little  Chartiers 
Creek.  Three  homes  which  may  suffer  economic 
damage  in  the  event  of  a  dam  failure  are  located 
between  the  dam  and  Water  Dam  Road.  Speers  Run 
Dam  is  assigned  a  "High"  hazard  category  (see  GAI 
Consultants,  Inc.,  Phase  I  Inspection  Report, 
dated  July  1978).  Therefore,  additional  damage 
centers  are  located  downstream  from  Speers  Run  Dam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  written  procedures  in  the  event  of 
a  impending  failure  of  the  dam.  The  condition  of  the 
dam  is  checked  frequently  by  personnel  from  the  water 
company . 

Formal  emergency  procedures  for  Speers  Run  Dam  have 
been  developed.  It  is  recommended  that  these  emergency 
procedures  be  extended  to  include  emergency  operation 
and  surveillance  of  Canonsburg  Dam  No.  2. 

4.2  MAINTENANCE  OF  DAM 

The  Western  Pennsylvania  Water  Company  is  responsible 
for  maintenance  of  the  dam.  Although  a  slide  has 
occurred  on  the  downstream  face  and  a  slide  scarp  on 
the  upstream  face,  it  appears  that  the  remainder  of  the 
dam  has  received  reasonable  care.  However,  it  is  good 
practice  to  have  formal  maintenance  and  inspection 
schedules  and  it  is  therefore  recommended  that  these  be 
developed  and  implemented. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

Maintenance  of  the  operating  facilities  has  been 
performed  on  an  as  needed  basis.  It  is  recommended 
that  formal  operation  and  preventive  maintenance 
schedules  be  developed  and  implemented. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

Formal  emergency  procedures  for  Speers  Run  Dam  should 
be  adapted  to  include  Canonsburg  Dam  No.  2. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  -  No  hydrologic  or  hydraulic  design 
calculations  are  available  for  the  original  design 
of  Canonsburg  Dam  No.  2. 

b.  Experience  Data  -  Weekly  reservoir  records  are 

kept  by  the  West  Penn  Water  Company  and  are  available 
at  the  Canonsburg  filtration  plant. 

c.  Visual  Observations  -  There  is  a  low  spot  on  the 
right  abutment  which  is  approximately  2  feet  below 
the  average  crest  elevation.  This  area  should  be 
restored  to  the  design  crest  level  (Elevation 
1035.0  feet)  to  prevent  overtopping  of  the  dam  in 
the  area. 

d.  Overtopping  Potential  -  Canonsburg  Dam  No.  2  is  an 
"Intermediate"  size  -  "High"  hazard  dam  requiring 
evaluation  for  a  spillway  design  flood  ( SDF )  equal 
to  the  Probable  Maximum  Flood  (PMF). 

Hydrologic  and  hydraulic  analysis  of  Canonsburg 
Dam  No.  2  has  been  performed  by  Burgess  and  Niple, 
Limited  in  1979  as  part  of  an  investigation  to 
determine  the  adequacy  of  the  designs  of  Canonsburg 
Dam  No.  2  and  Dam  No.  1.  As  their  analysis  appears 
to  be  reasonable,  the  results  of  their  study  were 
utilized  in  this  report. 

A  brief  description  of  the  analysis  performed  by 
Burgess  and  Niple,  Limited  is  as  follows  (additional 
information  is  contained  in  Appendix  D).  The  run¬ 
off  hydrographs  for  the  watershed  were  developed 
by  adapting  unit  hydrographs  obtained  from  a  study 
conducted  by  the  Pittsburgh  District  Corps  of 
Engineers  for  several  locations  in  the  Chartiers 
Creek  basin.  Discharge  ratings  (including  tailwater 
effects)  were  calculated  using  the  HEC-2  program. 

The  Flood  Hydrograph  Package,  HEC-1,  was  then 
employed  to  route  run-off  hydrographs  through  the 
basin  for  both  the  1/2  Probable  Maximum  Flood  (1/2 
PMF)  and  PMF  events. 

The  results  of  this  analysis  show  that  the  spillway 
of  Canonsburg  Dam  No.  2  is  capable  of  passing 
approximately  45  percent  of  the  PMF  without  overtopping. 
During  the  1/2  PMF,  the  dam  is  overtopped  for  2.5 
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hours  by  a  maximum  depth  of  0.16  foot.  The  PMF 
results  in  overtopping  for  10  hours  by  a  maximum 
depth  of  0.95  foot. 

Spillway  Adecruacy  -  The  dam,  as  outlined  in  the 
above  analysis,  would  be  overtopped  by  the  PMF  and 
1/2  PMF.  The  first  criteria  for  spillway  adequacy 
determination  requires  an  estimate  of  whether  the 
dam  will  fail  during  the  1/2  PMF.  The  following 
conditions,  as  well  as  the  overall  state  of  the 
dam,  were  used  as  the  limiting  criteria  which  are 
likely  to  cause  failure  of  this  dam. 

1)  Depth  of  overtopping  of  1.0  foot  or  greater. 

2)  Duration  of  overtopping  in  excess  of  2  hours. 

The  overtopping  analysis  of  this  dam  yielded  the 
following  values  for  the  1/2  PMF. 

1)  Depth  of  overtopping  equal  to  0.16  foot. 

2)  Duration  of  overtopping  equal  to  2.5  hours. 

Therefore,  the  spillway  is  rated  as  being  "inadequate" 
rather  than  "seriously  inadequate." 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  Visual  observations  of  slope 
landsliding,  tension  cracks,  and  sloughing  are 
presented  in  Section  3  and  Appendix  A.  It  is 
obvious  that  structural  stability  under  the  observed 
conditions  is  marginal.  The  owner  has  retained  a 
consulting  engineer  to  perform  evaluations  of  the 
downstream  slope  instability  and  provide  recommen¬ 
dations  for  corrective  action.  Those  recommendations 
are  currently  being  implemented  by  flattening  of 

the  downstream  slope  and  the  incorporation  of  a 
drainage  system.  It  is  recommended  that  further 
investigation  be  performed  to  evaluate  the  stability 
of  the  upstream  slope  and  provide  qualified  recommen¬ 
dations  for  corrective  measures. 

b.  Design  and  Construction  Data  -  Calculations  of 
structural  stability  for  the  original  design  of 

the  dam  were  not  available  for  review.  Calculations 
of  embankment  stability  for  the  downstream  slope 
modifications  were  requested,  but  had  not  arrived 
by  the  time  of  preparation  of  this  report.  According 
to  information  from  a  construction  progress  report 
during  original  construction  of  the  dam,  "the 
material  used  for  the  embankment  contained  a 
higher  percentage  of  clay  than  desirable." 

c.  Operating  Records  -  Recent  drawdowns  of  the  reservoir 
have  probably  contributed  or  are  the  reason  for 
instability  of  the  upstream  slope.  (Note:  At  the 
time  of  inspection  the  owner  was  going  to  initiate 

an  investigation  of  the  possibility  of  mine  subsidence 
affecting  the  dam. ) 

d.  Post-Construction  Changes  -  The  post-construction 
changes  identified  and  those  changes  proposed  will 
probably  improve  the  structural  stability  of  the  dam. 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  on  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  an  area  of  minor  seismic  activity.  Experience 
indicates  that  dams  in  Seismic  Zone  1  will  have 
adequate  stability  under  seismic  loading  conditions 
if  they  have  adequate  stability  under  static 
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loading  conditions.  There  will  be  no  need  for 
further  consideration  of  seismic  stability  if  the 
recommended  engineering  investigation  shows  the 
dam  (with  remedial  measures,  as  necessary)  has 
adequate  static  stability. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  -  Visual  observations  performed  in  December 
1979  indicated  the  dam  to  be  in  an  unsafe  condition. 
Several  observed  features  of  landsliding  and  tension 
cracks  in  the  embankment  indicate  that  a  thorough 
evaluation  of  the  structural  stability  of  Canonsburg 
Dam  No.  2  is  necessary. 

Canonsburg  Dam  No.  2  is  evaluated  as  a  "High" 
hazard  -  "Intermediate"  size  dam  and  should  have  a 
hydraulic  capacity  sufficient  to  pass  the  PMF.  As 
presented  in  Section  5,  the  spillway  and  reservoir 
were  determined  to  have  a  capacity  of  only  45 
percent  of  the  PMF  without  overtopping  the  dam. 

Based  upon  this  analysis  and  other  analyses  noted 
in  Section  5,  the  spillway  is  considered  "inadequate" 
but  not  "seriously  inadequate." 

b.  Adequacy  of  Information  -  The  readily  available 
information  and  the  observations  made  during  the 
field  inspections  of  the  dam  are  considered  suf¬ 
ficient  for  purposes  of  this  Phase  I  Inspection 
Report. 

c.  Urgency  -  The  presence  of  the  landslide  on  the 
downstream  slope  and  tension  cracks  and  sloughing 
on  the  upstream  face  indicated  that  the  dam  was  in 
need  of  emergency  attention.  The  reservoir  was 
drawn  down  prior  to  the  visual  inspection  performed 
on  4  December  1979.  The  landslide  on  the  downstream 
face  occurred  in  May  1979  and  the  owner  is  in  the 
process  of  performing  construction  modifications 

to  the  downstream  slope.  The  tension  crack  and 
instability  of  the  upstream  slope  has  recently 
developed  (in  November  1979)  and  should  be  thoroughly 
investigated  and  corrected. 

d.  Necessity  for  Additional  Data/Evaluation  -  The 
condition  of1  the  "embankment  has  indicated  the  need 
for  a  thorough  evaluation  of  the  structural  stability 
of  the  embankment.  The  owner  has  retained  the 
services  of  a  qualified  professional  engineer 
experienced  in  the  design  and  construction  of 

earth  dams  to  develop  recommendations  concerning 
the  embankment  stability.  Remedial  embankment 
construction  was  in  progress  on  6  February  1980. 

The  hydraulic/hydrologic  analyses  performed  for 
this  dam  has  indicated  the  need  for  additional 
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spillway  capacity.  Therefore,  recommendations  for 

providing  the  necessary  spillway  capacity  should 

be  developed  and  implemented. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  Western  Pennsylvania  Water  Company  has  retained  the 
services  of  a  qualified  professional  engineer  experienced 
in  the  design  and  construction  of  earth  dams  to  make  a 
detailed  engineering  investigation  of  Canonsburg  Dam 
No.  2.  This  investigation  has  resulted  in  detailed 
recommendations  for  remedial  work  and  the  initiation 
of  remedial  embankment  construction.  Additional  items 
of  investigation  and  repair  should  include  items  1 
through  3  below. 

1)  Detailed  investigation  of  the  structural 
stability  of  the  dam.  Information  concerning 
the  downstream  slope  has  been  obtained  and 
recommendations  implemented.  The  additional 
investigation  should  focus  on  providing  recom¬ 
mendations  concerning  the  upstream  slope. 

2)  Development  of  recommendations  for  providing 
the  necessary  additional  spillway  capacity. 

3)  The  condition  of  the  existing  outlet  pipes 
and  valves  is  questioned  due  to  the  downstream 
slide.  The  outlet  pipes  and  valves  should  be 
evaluated  by  the  owner's  engineer  and  their 
performance  should  be  monitored. 

Additional  items  of  maintenance  necessary  for  the  dam 
which  should  be  completed  as  soon  as  practicable  include: 

1)  Fill  the  low  areas  of  the  embankment  on  both 
the  right  and  left  side  of  the  spillway 
structure . 

2)  Repair  the  spalled  concrete  of  the  spillway 
structure  at  the  entrance  to  the  spillway, 
the  joints  of  the  chute  channel  walls,  and 
the  end  sill  of  the  chute  channel. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system.  This  can  be  done  in  con¬ 
junction  with  Speers  Run  Dam. 
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2)  During  periods  of  unusually  heavy  rain,  pro¬ 
vide  around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operational  procedures  and  records  be 
developed  and  implemented. 
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APPENDIX  A 


VISUAL  INSPECTION  CHECK  LIST,  FIELD  SKETCH, 
TOP  OF  DAM  PROFILE,  AND  TYPICAL  CROSS-SECTION 
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DRAINS  The  drains  on  the  outside  of  the  spillway 

walls  were  not  flowing.  The  drain  under 
the  discharge  slab  was  also  not  blowing. 
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TOP  OF  DAM  PROFILE 
TYPICAL  CROSS-SECTION 
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RAINFAI.L/RESERVOIR  RECORDS  Rainfall  records  are  kept  at  the  filtration  plant  for  the  water  supply 

system.  Reservoir  records  (reservoir  level),  recorded  once  a  week, 
are  also  available  at  the  filtration  plant. 


CANONSBURG  DAM  No.  2  (Johnsons  Run  Dam) 


CS  0) 

£  10 

M  O 

cs  z 


>1 

01  9)  c  O' 

0  H  (I  C  4J 
iH  Qj  y  -H  0 
o  -<4  a  C  C 
U  Z  U 

>0  y  y  y 
^'O  >  y  u 

£  C  «  C  (I 
<8  £  O  3 
-u  y 

cun  >i 
SMt  ii  »  ci 
y  y  -h  c  j:  • 

4)  0't3  0  44  44 

es  u  s  u 

3  44  44  *  0 

CD  »  (8  w  a> 
•  |4  SI  Cl 

y  >1  «  9  >  U 
h£  o  y  si 

Si  -W  -t  5  (0 
fl  HJ  H  (8  o  -H 

r-i  y  s  y  £.  sz 

•M  g  18  44 

(0  U  Vj  >1  •« 

>  o  *o  44  «C  W4 

(8  >i-H  ®  o 

U  £  pH  44 
4)  4)  -H  B)  C 
Vj  Q-TJ  -Q  4)  O 
<8  C  <8  3  -H 

3  <8  44  O' 44 

10  4)  0)  0)  (8 

C  4)  _  H  n 

o  £3  O'  E  <8 

•h  o  <8  4)  a 

cJ  4IHQ  h  I 

18  >  O  4)  H 

4J  m  u  f.  a. 

3  £  <0  • 
a.  >i—  so  <« 
E  m  jc  q  c  o 

0  4)  o 

SJ  -H  Cl  X  -4  O 
*C  to  *H  -P  g 


c  3  y  'o  «  -h 
oi4J  x:  c  o  44 

y 

•H  U  44  y  -H 

JC 

a  a<*4  y 

44 

y  m  y  a-w  si 

• 

•O  t)H<8D 

m  c 

•h  j3  Q 

i  o 

4rl  8  C  E  44 

O  *H 

8  3  0-4  <8 

r  4J 

C  18  -H  y 

m  y 

■H  04  i-S  H3  at) 
SJ110  CU  4)  o  4) 
•H  >i48^  > 
h£  «  S  fl-H 

o  <-<  y 

•C  80  O  4)  U 
O  e  8  E£  Cl 
Z  (8  -H  44  M 


wo 
u-i  4)  ar 
•p  y  44 
*c  »  e 
o  ~  0)  c 
g  J<  0 
>.  <8 

C  CIO  E 

O  >  n 

•H  u  4)  4) 

44  3  M  S3 

v  8)  y 

3  »  <-C 

W  44  1-t 

44  (8  0)  <8 

0)  JC  C  g 
C  44  0  w 
O  ‘*4 

(J  44  4J  y 

O  U  £ 
y  y  +J 
r  4J  w 
4)H  I  SI 

owe 
u  m  M  -h 
o  y  o  «* 

44  U  14  y 

o  -o 

•C  <8 

y  >i  -u 
>i  to  y  o 
y  <8  >  c 

>  J4 

u  *o  9  >0 
3  y  w  -h 

W  >4  TJ 

<8  V 

C  Ck£  'O 
y  y  4->  c 
y  wt  <8 
a  - 
w  c 

>  y  y  5 

.-4  P  >  O 
4J  y  y  <o 
c  5  J  i 
y  o  <8 
O  0)  sz  u  • 
y  c  ’O  © 
u  a  •*  Q« 
M  O 

B!  d,  (N  -H 


•  u  g 

g  m  y  i8 

(8  C  08  «  y 

•a  o  y  y  »4 

-r4  +>  u  -u 
y  4-i  <8  m 
£9404 
H  y  Dm  4J  3 


4  0  4  4 

2  0  « 
y  > 

y  g  m  y 
£008 
41  ID  91  -4 

y  » 

44  a  u 

0  >4  4-1 

«  ei£ 

c  y  >c  O' 

O  0.41-4 
•H  CU  14 
4J  tO  44 

<a  o  y 

y  4J  j= 

0  -H  y  44 
r4  *0 
--H  C 

y  is  m  o 

JC  V 

41  U  41  O 

is  44  m 

O'  y  h 

c  u  -4  « 

--4  -H 

4  0  08 

O  >  C 

C  441  8 

y  _ 

v  m  g  « 

-4  y  o  E 

£448 
(0  44  T3  • 

r— I  y  E 

4£8  y  8 

«  4J  y£  y 

>  C  4J  )4 
18  44  -H  4-1 

08EJ 
W  4  0  0. 
-4  C  £  4  P 

O  O**-! 

C  -4  _  • 

O  4J  C  E  4J 

-h  <8  y  <8  44 

44  >  v  y 

18  14  £)  )4  o 

E  y  4J  o 

u  m  y  n  in 

o  a  >  a, 

44  o  18  3  >1 

C  -C  r4 

-r4  g  -P  y 

0  >1  to  44 
0  4  8  3  8 
Z  fe  E  -n  E 


h 

m 

ta  cn 

i| 

w  8  > 

to  U  OC 

J  CS  o 
<  6- 
h  SJ  £ 

CS  Z  06  fi 

{2  3  S3  Ed 


lame  of  Dam:  CANONSBURG  DAM  No.  2  (Johnsons  Run  Dam) 
<DI  «  PA  00506  ’ 


1  0 
c  -H  C 

>, 

0 

3  0’S 

•  pH 

0  0« 

E  u 

£ 

•o  pH 

•  (0  (0 

o  to 

C  <0  0) 

•o 

0)  l-i  u 

•w 

rH 

£ttl 

ai  i-i 

0 

4J  >.4) 

pH  £  0 

0 

j=  a 

pH  44 

0 

e  oi 

Ih 

0  TJ 

CW  tl 

« 

C  £ 

10  0  £ 

0)  <0  44 


o 

'O  *tH 

In  4)  <0  O 

0 

•H  O  s 

4)  m  >  *d 

Oi 

pH  -H 

4-4  3  0  5 

01  pH  C 

HH  pH  Z  10 

£ 

-  3  0 

10  -pH  Ih 

cr 

as  io  -ph 

10  41  TJ 

•H 

£  U  44 

TJ  HH  44 

x: 

44  TJ  U 

4)  «  U 

>4  41 

k  CpHh 

*— 

>H  £  c 

Ih  -pH  o 

4-1 

0  c 

3  C  > 

c 

44  »  0 

U  44  -W  Ih 

10  • 

o  o 

O  pH  4) 

pH  01 

01  01 

0  3  T!  01 

a.  iq 

4)  pH  C 

to  4)  41 

Sh 

(H  <  -H 

p—  41  Ih  M 

£  P 

3 

9)  IH  <0 

0  0 

to  >a 

r~  oi  *hh 

mH  4) 

to  •  4) 

O)  44  Q.  0 

£  m 

v  <*  e 

h  o  a 

(0 

£  i*»  m 

C  ns  44 

Ih  4) 

O'  o 

>1  pH 

44  01 

4)  pH  <44 

io  TJ  M  3 

pH  41 

>  m 

X  *pH  O  to 

•H  £ 

•pH  C  41 

—  TJ  10  4) 

<4H  44 

44  -pH  CL 

Vh  U 

O 

41  pH  O 

4)  O' 

*«•  #■* 

4)  TJ  01 

TJ  pH  (0 

W  -pH  41  . 

0-05  — 
0  3  If) 
44  — .  O 
TJ  01  OH  If) 
C  P-  O 
ITS  01  9)  O 
10  pH 

n  »  —  < 
o  a 
•h  ai  oi 
4J  o  c  m. 
a  vs  o 

0"*H  -pH  W 
•pH  4-1  Q 

4>  E  io  z 
oi  o  s 
«  «H 

>  u  io  s 

C  *J  >  (0 

H  01  41  Q 


HW  0  # 
01  C  -H  10 

•pH  01 

41  10  C  >1 
o.  m  a>  ph 
o  4J  ja 

pH  ID  10 
t0  -pH  O  -Q 
,£0.0 
Etioo 

10  rt  Q. 
V  01 
M  •  * 

4J  -I  e  wi 
01  —1  (0  01 
£  in  ID£ 

3  <w  u  E 

O  C  4J  0) 

O-H  01  o 
a  a  o> 
<  u  3  a 


01 

z 

sa 

a  z 
w  o 

O  H 
<0.01 
M  E-l 
«  05  as 

ouo 

HUO 
«  Ed  U 
0.  Q  CC 


m  io  • 

■o  e 

lH  pH  <0 

O  01-0 

o  > 

414101 

UH£ 

44 

U  Ih 
•H  -*4  o 

55 41 

Wt  U  4-1 
0)  0)  -pH 

01  to  to 

0)  0)  -H 
K  U  > 


2  z 

<  o 

Z  m  03 
WHS 

h  H  U 

<  0.  u 

zos 


Maine  of  Dam:  CANONSBURG  DAM  No.  2  (Johnsons  Run  Dam) 
NDI  <  PA  00506 


B- 


CHECK  LIST 

EYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


(primarily  low-density 

DRAINAGE  AREA  CHARACTERISTICS:  1.54  so. mi.  residential) _ 

1030.8  ft. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  (850  ac.-ft.) _ 

1035.0  tt. 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  (1040  ac.-ft.) 


ELEVATION  MAXIMUM  DESIGN  POOL: 


Unknown 


ELEVATION  TOP  DAM: 


1035.0  ft, 


CREST: 


Spillway 


a.  Elevation  1030.8  ft. 

b.  Type  Concrete  ogee  weir 

6.  width  of  Crest  Parallel  to  Flow  1.5  ft. 

d.  Length  of  Crest  Perpendicular  to  Flow  34.5  ft! 

e.  Location  Spillover  Right  abutment _ 

f.  Number  and  Type  of  Gates  None 


OUTLET  WORKS: 


a.  Type  Low  level-16  in.  dia.  C.I.P.;  upper  level-12  in. _ 

b .  Location  denter  ot  embankment  aia.  C.I.P. 

c.  Entrance  inverts  El.  1001.8  ft.  and  El.  1018.3  ft, _ 

d.  Exit  inverts  ,gl ,  222,3,.,.^  _ _ 

e .  Emergency  draindown  facilities  Outlet  works  described  abov 

serve  as  emergencv  drawdown 
HYDROMETEOROLOGICAL  GAGES :  facilities 


h^tebw 


.  Location 
c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 


APPENDIX  C 

PHOTOGRAPH  LOCATION  PLAN  AND  PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam 

Top  Photo  -  View  of  Upstream  Slope  from  Left  Abutment 
(OV-T)  (Spillway  is  at  right  end  of  dam.  Note 

the  location  of  the  tension  crack  on  the 
upstream  face) 

Bottom  Photo  -  View  of  Crest  and  Downstream  Slope  of 
(OV-B)  Dam  (Modification  of  downstream  slope 

under  construction  at  the  time  of 
inspection) 

Photograph  Location  Plan 

Photo  1  -  View  of  Spillway  Approach  and  Overflow  Weir 

Photo  2  -  View  of  Downstream  End  of  Spillway  Chute  Channel, 

End  Sill,  and  Discharge  Basin 

Photo  3  -  View  of  Spillway  Overflow  Weir  and  Training  Wall 

Photo  4  -  Close-up  View  of  Junction  of  the  Embankment  and 

Spillway  (Note  condition  of  the  spillway  training 
wall  at  normal  pool  level) 

Photo  5  -  Close-up  View  of  Spillway  Training  Wall  Joint 

Photo  6  -  View  of  Low  Area  to  the  Right  (Abutment)  Side  of  the 

Spillway 

Photo  7  -  View  of  Upper  Level  Water  Intake 

Photo  8  -  View  of  Downstream  Valve  Boxes  and  Outlet  (Note: 

These  were  to  be  modified  during  the  downstream 
slope  modification) 

Photo  9  -  View  of  Upstream  Slope  with  Tension  Crack 

Photo  10  -  View  of  Slide  on  Downstream  Slope  (Corrections 

under  construction) 


Note:  Photographs  were  taken  on  4  December  1979. 
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PHOTOGRAPH  LOCATION  PLAN 
CANONSBURG  DAM  NO.  2 

NDI  NO  PA00506 
PENN  DER  NO  63-41 
PHOTOGRAPHS  TAKEN  4  DECEMBER  1979 


L 


CANONSBURG  DAM  No.  2 


PHOTO  4.  Close-up  View  of  Junction  of  the  Embankment  and  Spillway 


CANONSBURG  DAM  No.  2 


CANONSBURG  DAM  No.  2 


PHOTO  8.  View  of  Downstream  Valve  Boxes  and  Outlet 


CANONSBURG  DAM  No.  2 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  3A3E 


NAME  OF  DAM:  CANONS  BURG  DAM  No.  2 _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  «  37.5  INCHES/ 72  HOURS 


STATION 

1 

2  3 

4  5 

Station  Description 

UPPER 

BASIN 

CANONSBURG 

DAM  No.  2 

Drainage  Area  (square  miles) 

1.06 

0.48 

Cumulative  Drainage  Area 

(square  miles) 

1.06 

1.54 

Adjustment  of  PMF  for 

Drainage  Area  (X) (1) 

6  Hours 

71 

71 

12  Hours 

81 

81 

24  Hour9 

87 

87 

48  Hours 

96 

96 

72  Hours 

100 

100 

Clark  Hydrograph 

Parameters/!/ 

Tc  (Hours) 

2.27 

2.00 

R  (Hours) 

6.20 

5.46 

Spillway  Data 

Crest  Length  (ft) 

34.5 

Freeboard  (ft) 

5.0 

(DISCHARGE  RATING  CALCULATED  BY 

BURGESS  AND  NIPLE) 

(^From  Burgess  and  Nipl*  Analysis. 
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Burgess  &  Niple,  Limited 
January  26,  1979 

SPEER'S  RUN 
CANONSBURG  DAM  NO.  1 

Synopsis  of 
FLOOD  ROUTING  RESULTS 

The  total  drainage  area  at  Dam  No.  1  is  2.92  square  miles,  while  the 
drainage  area  at  the  upstream  Dam  No.  2  is  1.5A  square  miles.  Probable 
maximum  precipitation  for  the  total  drainage  basin  was  derived  from  Hydro* 
meteorological  Report  No.  51,  "Probable  Maximum  Precipitation  Estimates, 
United  States  East  of  the  105th  Meridian",  prepared  by  the  National  Weather 
Service  in  June,  1978.  Appropriate  precipitation  losses  for  the  basin  were 
determined  from  charts  provided  by  Pittsburgh  District,  Corps  of  Engineers. 

The  resulting  total  rainfall  and  runoff  for  a  72  hour  probable  maximum  storm 
were  30.00  and  26.5  inches,  respectively.  The  similar  values  computed  for  a 
storm  of  one- half  the  probable  maximum  were  15.0  and  12.0  inches,  re¬ 
spectively. 

Runoff  hydrographs  from  the  watershed  were  computed  by  the  unit  hydro¬ 
graph  method.  The  Pittsburgh  District  Corps  of  Engineers  supplied  six  hour 
duration  unit  hydrographs  for  various  locations  in  the  Chartiers  Creek  basin 
which  they  had  developed  for  a  previous  study.  Five  of  these  unit  hydro¬ 
graphs,  with  drainage  areas  ranging  from  2.68  to  49.77  square  miles,  were 
then  transformed  to  Dam  No.  2,  since  its  drainage  area  is  nearly  the  same  as 
the  area  between  Dams  Nos.  1  and  2.  The  transformation  was  done  using  a 
procedure  developed  by  Gert  Aron  and  Arthur  Miller  at  Pennsylvania  State 
University  and  presented  in  the  American  Water  Resources  Association  Bulletin 
of  April,  1978,  under  the  title  of  "Adaptation  of  Flood  Peaks  and  Design 
Hydrographs  from  Gaged  to  Nearby  Ungaged  Watersheds".  In  order  to  provide 
better  definition  to  the  flood  hydrographs,  one  hour  duration  unit  hydrographs 
were  then  derived  from  the  dam  site  six  hour  duration  unit  hydrographs  by 
the  S-curve  method.  Finally,  the  one  hour  duration  unit  hydrographs  were 
proportioned  into  unit  hydrographs  representing  runoff  from  the  following 
subareas:  above  the  road  crossing  of  Reservoir  2,  from  the  road  crossing  to 
Dam  No.  2, 'from  Dam  No.  2  to  the  Water  Dam  Road  bridge  over  Speers  Run,  from 
the  bridge  to  the  normal  pool  headwaters  of  Reservoir  1,  and  from  there  to 
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Dan  No.  1.  This  final  step  was  done  in  order  to  perform  flood  routing 
computations  through  the  total  stream  hydrologic  system. 

Elevation  versus  storage  data  were  derived  from  the  two* foot  contour 
interval  topographic  maps  of  the  reservoirs  and  total  stream  system  that 
were  flown  for  this  study.  Elevation  versus  discharge  data  for  flow  over 
the  spillways,  and  also  over  the  dams,  were  determined  by  using  the  HEC-2, 
Water  Surface  Profiles,  computer  program.  This  method  was  used  in  order  to 
reflect  any  influence  of  tailwater  submergence  on  the  discharge  ratings. 
The  spillway  capacity  at  Dam  No.  2  was  found  to  be  890  cubic  feet  per  second 
at  the  top  of  dam,  Elevation  1035,  and  at  0am  No.  1  was  1,945  cubic  feet  per 
second  at  the  top  of  dam,  Elevation  969.  The  HEC-2  program  was  also  used  to 
determine  the  discharge  rating  data  for  the  road  crossing  of  Reservoir  2  and 
for  the  stream  system  between  Dams  Nos.  1  and  2. 

Flood  runoff  hydrograph  routing  computations  were  performed  using  the 
HEC-1 ,  Flood  Hydrograph  Package  (Dam  Safety  version),  computer  program.  The 
peak  discharge  of  the  inflow  hydrograph  for  the  probable  maximum  flood  (PMF) 
at  Dam  No.  2  was  found  to  be  2,040  cubic  feet  per  second  and  for  the  one- 
half  PMF  it  was  1,002  cubic  feet  per  second.  The  same  peak  inflow  discharges 
at  Dam  No.  1  were  found  to  be  3,924  and  1,599  cubic  feet  per  second,  re¬ 
spectively.  Assuming  that  flow  could  occur  over  dams  without  their  failing, 
the  maximum  water  surface  elevations  for  the  PMF  and  one-half  PMF  at  Dam  No. 
2  were  1035.9  and  1034.8,  while  at  Dam  No.  1  the  similar  elevations  were 
969.9  and  968.5.  Therefore  neither  dam  would  be  overtopped  by  the  one-half 
PMF,  but  they  both  would  be  overtopped  by  the  PMF. 

An  analysis  to  determine  the  height  of  dams  necessary  to  prevent  PMF 
overtopping  while  employing  the  existing  spillways  was  performed  by  consider¬ 
ing  flow  over  the  spillways  only.  The  resulting  PMF  maximum  water  surface 
elevations  at  Dams  Nos.  2  and  1  were  1037.6  and  971.0,  respectively.  Thus, 
0am  No.  2  would  have  to  be  raised  2.6  feet  and  Dam  No.  1  two  feet  to  contain 
the  PMF. 
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An  alternative  analysis  to  determine  the  height  of  Oam  No.  1  necessary 
to  prevent  PMF  overtopping  while  employing  its  existing  spillway  was  performed 
by  considering  flow  over  its  spillway  only,  but  allowing  flow  at  Oam  No.  2 
to  be  over  the  spillway  and  dam.  The  resulting  PMF  maximum  water  surface 
elevation  at  Dam  No.  1  was  971.3,  some  0.3  foot  higher  then  if  Oam  No.  2  was 
also  raised  to  contain  the  flow  to  its  existing  spillway.  This  alternative 
analysis  does  not  reflect  what  would  happen  if  Oam  No.  2  were  to  fail  when 
it  is  overtopped  during  the  PMF. 
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w.rgess  &  Niple,  Limited 
April  25,  1979 


SPEER'S  RUN 
CANONSBURG  DAM  NO.  1 

Synopsis  of 
FLOOD  ROUTING  RESULTS 

SUPPLEMENT 

Adjustments  to  flood  routing  computations  were  made  subsequent  to 
modifications  in  unit  hydrograph  derivation  for  the  various  tributary 
subareas.  Unit  hydrograph  analysis  was  revised  using  optimization 
routines  of  the  HEC-1,  Flood  Hydrograph  Package,  computer  program  and 
procedures  suggested  in  the  HEC-1  User's  Manual  to  improve  regional 

consistency.  Only  changes  made  to  the  previous  flood  hydrograph 
analysis  are  included  in  the  following  discussion. 

Five  unit  hydrographs  (six  hour  durations)  which  were  analyzed  in 
previous  work  were  used  to  derive  one  hour  unit  hydrographs  for  those 
same  locations.  These  derivations  provided  best-fit  optimization 
without  any  predetermined  restrictions  and  resulted  in  optimum  Clark 
unit  hydrograph  coefficients.  The  computed  times  of  concentration  TC 

and  storage  coefficients  R  were  combined-  into  ratios,  R/(TC+R),  and 
the  average  regional  ratio  of  0.732  was  determined.  One  hour  unit 
hydrographs  were  redetermined  from  the  five  original  six  hour  unit 
hydrographs  to  give  new  TC  and  R  values  for  each  drainage  area  based 
on  the  regional  ratio.  The  sums  TC+R  from  the  second  optimization 

were  correlated  to  the  respective  drainage  areas  (DA),  providing  the 

equation: 


TC+R  =  8.39  DA0,16  (Eq.  1) 


Solving  the  average  regional  ratio  equation  for  R  and  substituting  the 
result  into  equation  1,  the  time  of  concentration,  in  hours,  is: 

TC  =  2.25  DA0,16  (Eq.  2) 
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Clark  times  of  concentration  and  storage  coefficients  for  the  various 
subareas  in  the  flood  routing  system  were  then  computed  from  equations 
1  and  2  and  were  used  for  flood  hydrograph  computation. 

Revised  flood  hydrograph  routing  computations  were  performed 
using  Clark  subarea  TC  and  R  values  for  unit  hydrograph  definition  in 
the  HEC-1,  Flood  Hydrograph  Package  (Dam  Safety  Version),  computer 
program.  The  peak  inflow  at  Dam  No.  2  for  the  probable  maximum  flood 
(PMF)  would  be  2,350  cubic  feet  per  second  while  that  for  the  one-half 
PMF  would  be  1,160  cubic  feet  per  second.  Corresponding  inflows  at 
Dam  No.  1  would  be  4,520  cubic  feet  per  second  and  1,870  cubic  feet 
per  second.  Assuming  that  flow  could  occur  over  both  dams  without 
their  failure,  the  maximum  water  surface  elevations  for  the  PMF  and 
one-half  PMF  at  Dam  No.  2  would  be  1,036.0  and  1  ,035.1  while  at  Dam 
No.  1  the  elevations  would  be  970.1  and  968.8.  Both  dams  would  be 
overtopped  by  the  PMF,  while  only  Dam  No.  2  would  be  overtopped  by  the 
one-half  PMF  and  this  by  only  0.1  foot.  Table  1  summarizes  the  exist¬ 
ing  condition  flood  routing  results. 

Table  1 

EXISTING  CONDITION  FLOOD  ROUTING  RESULTS 


Speers  Run  Dam 
(Canonsburq  No.  1) 
f>MF  n/2  TMF 

Canonsburq  No.  2 
PMF"  772  PhP 

Peak  Inflow  (cfs) 

4,520 

1,870 

2,350 

1,160 

Maximum  Reservoir  Elevation 

(feet) 

970.1 

968.8 

1,036.0 

1,035.1 

Peak  Outflow  (cfs) 

4,520 

1,845 

2,350 

960 

Through  Spillway 

2,750 

1,845 

1,220 

930 

Over  Dam  Embankment 

1,770 

0 

1,130 

30 

Depth  of  Overtopping  (feet) 

1.1 

- 

1.0 

0.1 

Freeboard  (feet) 

- 

0.2 

- 

- 

Duration  of  Overtopping  (hours) 

9 

- 

11 

2 

z«ee-r  it  2. a 


An  analysis  to  determine  the  height  of  dams  necessary  to  prevent 
PMF  overtopping  while  employing  the  existing  spillways  was  performed 
by  considering  flow  over  the  spillways  only.  The  resulting  PMF  maxi¬ 
mum  water  surface  elevations  at  Dam  Nos.  2  and  1  were  1,038.2  and 
971.6,  respectively.  Thus  Dam  No.  2  would  have  to  be  raised  3.2  feet 
and  Dam  No.  1  2.6  feet  to  contain  the  PMF. 

An  alternative  analysis  to  determine  the  height  of  Dam  No.  1 
necessary  to  prevent  PMF  overtopping  while  employing  its  existing 
spillway  was  performed  by  considering  flow  over  its  spillway  only,  but 
allowing  flow  at  Dam  No.  2  over  the  spillway  and  dam.  The  resulting 
PMF  maximum  water  surface  elevation  at  Dam  No.  1  was  972.3,  some  0.7 
foot  higher  than  if  Dam  No.  2  was  also  raised  to  contain  the  flow  to 
its  existing  spillway.  This  alternative  analysis  does  not  reflect 
what  would  happen  if  Dam  No.  2  were  to  fail  when  it  is  overtopped 
during  the  PMF. 

Comparisons  of  flood  routing  results  from  this  revised  analysis 
to  the  results  from  the  previous  analyis  appear  in  Table  2. 
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Table  2 

COMPARISON  OF  FLOOD  ROUTING  RESULTS 
Speer's  Run  Oam 

(Canonsburq  No.  1)  Canonsburq  No.  2 
pMf  1/2  Pmf  PMF  1/2  PmF 


Existing  Peak  Inflow  (cfs) 


Revised 

4,520 

1,870 

2,350 

1,160 

Previous 

3,924 

1,599 

2,040 

1,002 

Change 

596 

271 

310 

158 

Existing  Stage  (feet) 

Revised 

970.1 

968.8 

1,036.0 

1,035.1 

Previous 

969.9 

968.5 

1,035.9 

1,034.8 

Change 

0.2 

0.3 

0.1 

0.3 

Plan  A  Stage  (feet)12-' 

Revised 

971.6 

- 

1,038.2 

- 

Previous 

971.0 

- 

1,037.6 

- 

Change 

0.6 

- 

0.6 

- 

Plan  B  Stage  (feet)'-D; 

Revised 

972.3 

• 

1,036.0 

• 

Previous 

971.3 

- 

1,035.9 

- 

Change 

1.0 

- 

0.1 

* 

(a)  Plan  A  assumes  no  flow  over  either  dam 

(b)  Plan  B  assumes  no  flow  over  Canonsburg  No.  1 
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Niple,  Limited  showing  the  proposed  slope  modification 
(1979) . 
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APPENDIX  F 


REGIONAL  GEOLOGY 


CANONS BURG  DAM  No.  2 
(JOHNSONS  RUN  DAM) 

NDI  No.  PA  00506,  PennDER  No.  63-41 


REGIONAL  GEOLOGY 

Canonsburg  Dam  No.  2  is  located  on  Johnsons  Run  in  an  un¬ 
glaciated  area  of  the  Appalachian  Plateaus  Physiographic 
Province.  Bedrock  units  below  the  dam  are  members  of  the 
Monongahela  Group,  Pennsylvanian  System.  Bedrock  in  this 
formation  is  typically  cyclic  sequences  of  shale,  limestone, 
sandstone,  and  coal. 

Original  design  borings  and  borings  recently  performed 
(1979)  to  investigate  the  embankment  and  slide  indicate  the 
original  soil  is  approximately  9  feet  thick  and  is  silty 
clay  (CL)  with  some  soil  designated  as  sandy  clayey  silt 
(ML).  The  bedrock  below  the  soil  in  decreasing  elevation  is 
limestone,  sandstone,  siltstone,  and  limestone.  This  is 
probably  the  Uniontown  limestone  member. 

Coal  of  a  currently  mineable  character  located  below  the  dam 
is  the  Pittsburgh  coal  at  Elevation  800  feet  (approximately 
200  feet  deep).  The  Redstone  coal  is  mined  further  east 
from  the  dam  site  (near  Hackett)  but  has  not  been  identified 
as  being  present  below  the  dam.  The  Upper  Freeport  coal  is 
located  below  the  Pittsburgh  coal  but  generally  has  not  been 
mined  in  this  area. 


GEOLOGY  MAP  LEGEND 


GROUP  FORMATION  DESCRIPTION 


Alluvium 

Terrace  deposits 

Ot- 

Sand,  gravel,  clay. 

Sand,  day,  gravel  on  terraces  above  present 
rivers;  includes  Carmichaels  Formation. 

DUNKARD 

Greene 

1 

Cyclic  sequences  of  sandstone,  shale,  red  beds, 
thin  limestones  and  coals. 

Washington 

Pw 

Cyclic  sequences  of  sandstone,  shale,  limestone, 
and  coal;  contains  Washington  coal  bed  at  bate. 

Waynesburg 

i 

Cyclic  sequences  of  sandstone,  shale,  limestone 
and  coal;  contains  Waynesburg  coal  bed  at  basr. 

MONONGAHELA 

m, 

Pul 

m 

Cyclic  sequences  of  shale,  limestone,  sandstone 
and  coal;  contains  Pittsburgh  coal  bed  at  bate. 

Pi 

CONEMAUGH 

Casselman 

Ames 

Glenshaw 

Pcc 

Cyclic  sequence  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal. 

Peg 

Cyclic  sequences  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal;  several  fossil* 
ifrrous  limestone;  Ames  limestone  bed  at  top. 

ALLEGHENY 

< 

a 

3 

3 

Pa 

Cyclic  sequences  of  shale,  sandstone,  limestone, 
and  coal;  contains  Brookville  coal  at  base  and 
Upper  Freeport  coal  at  top;  within  group  are 
the  commercial  Vanport  limestone  and  Kittann¬ 
ing  and  Clarion  coals. 

Pa 

POTTSVILLE 

1 

Sandstone  and  shale;  contains  some  conglom¬ 
erate  and  locally  mineable  coal. 

Mauch  Chunk 

i 

Red  and  green  shale  with  some  sandstone; 
contains  Wymps  Gap  and  laoyalhanna  lime¬ 
stones. 

Pocono 

Sandstone  and  shale  with  Burgeon  sandstone 
at  top. 

